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Abstract of J P2001 159894 



PROBLEM TO BE SOLVED: To provide a 
keyboard device with which an adequate key 
touch feel may be obtained by assuring the 
degree of freedom in designing a mass body 
while saving the spacing in a vertical direction 
and the keyboard device with which the 
desired key touch feel and more natural key 
touch feel may be obtained without 
complicating constitution. SOLUTION: An 
opposite surface 10A1a (under surface) to a 
key 1 of a first mass concentration part T10A1 
of the mass body 1 0 is proximate in almost 
parallel to the top surface of the key 1 in a 
non-key touch state and an opposite surface 
10A2a (under surface) to the key 1 of a 
second mass concentration part T10A2 is 
proximate in almost parallel to the top surface 
of the key 1 in a key touch state, by which the 
space saving in the vertical direction is 
achieved. In the case of a static touch, a first 
actuator 1 1 abuts on a first switch part 25 and 
reaction force F2 acts thereon and thereafter a 
second actuator 12 abuts on a second switch 
part 26 and reaction force F3 acts thereon, 
following which the reaction force is reduced 
by the buckling of the switch part 26 and a let- 
off feel is generated. As a result, the key touch 
feel (curve ST) of the static touch in a grand 
piano may be spuriously obtained. 
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X-r-^5 1 B152 5 . 2 6 e^C9*»^^tlBi*i«^t>©T 

[0 0 5 1] I3H (a) f^f J:?^ IlX^yf^ 
2 511 T>IWl&2 5 A£H3£gB2 5 Bid^^. @£ 
SB 2 5BH SlX-f-y5 : I«2 1 ©iSBlCJSStU ¥ 
®«fc*T»*tt£Lfc/^->r»aB£S&&2 5 b 
1, 2 5b2*bfe. BlIljeB2 5A«. X#-hgB2 

Ti/f-s-X.—^ 1 l^fttS. pIligC2 5AICB-, m 
1 , HI 2 i/m<VZIW}&& 2 5 a 1 . 2 5 a 2 A«Hj£ 50 
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M2 5bl, 2 5 b 2 iC-tn-etl^lSlLTKttSnT 
1^-5. bJS)J&&2 5 a 1 . 2 5a 2a<B3ti&£2 5 b 

i. 2 5b2tcs«-r-5c<hT. #®»>fi^&ffl$n 

<E> o 

[0052] mm (b) tc^-r<t5«c sg2x-r^gB 

2 6t>JBlX-f 5/^-aS2 5tra«K:«riESn. b]W)®2 
6AtH!£»2 6Bi*5rt«. H^gB2 6B«. 0^ 
M2 6bl, 2 6 b 2A»6J*»3. oJ«jgB2 6Att. X 
*-h«2 6 cSWLTWttKHHaSi&oTfeO. "ISb 
M2 6al, 2 6a2*«*.«. fcjEU »2X-fy 
^8B2 6 ©X#- bg&2 6 c ©JP^tt. TSB2 6 c 2 T 
tt»<, ±»2 6 c 1 l:V»<IC3nT*<»«3nTt> 

iii 7 (b) •cajfi-rswiraa-c**. 
[0053] @3it nmn<D*~7s yu— 9 turns, 
ts mm) t<DMm&*-rm-v$>2>. bht«. »i® 
if«oaffec^v»T. *-x hn-pzmmzt o, 

(b) IJIlX'f y5 L «2 5SffTlfc*^l:*»*E 
#£^U (c) (Ji2X-f -y^gB2 6SffTb& 

(a) tt^nSffiS^S: 

swtfc*, #«$fcmtciofc*ff its* no 

B (a) ©ftlSTIl ^^KtfT/TV^tfgWL 
U (a) ©«DTIi, ^^T^g^oa^Sfc 

[0 0 5 4] |5||1I (b) (C^fcfc^tC, miX-f-^^gP 
2 5*«I17^f3.I-^ 1 1 (C^oTifTS 
Pl»g|$2 5 A©X#- hgU2 5 c (El 2 (a) ) j&t«A> 
T?K*F2 (^1©M^J) 
ft*Tg* F 2 «B&-^tT-S>^. 

[0 0 5 5] IrIB (c) {c*-TJ;e>{c. fg2X< 

•^^gB2 6*^2Ti7^3.X-^ 1 2 IdioTjfT^tl 
-St. Br«lgC2 6 ACDX*- hg|52 6 c (12 (b) ) 

-haibfeckofc. X*- hgB2 6 c<Dj9*tt. TSB2 6 
C2THK, ±g|52 6 c 1 CU< fCOtlTSK 
tlTV^CDT. Ht^;<_hgB2 6 c ld^J^JB*^* 

[0 0 5 6] EAF2tSAF3 0J84^5>i'l: 
«, ±KELfe ; &T^^iX— 9 1 1 , 12i&X-f7f 
SI52 5. 2 6 tOSfiS^-f 5>y©»^»C«t-3T-rn*» 
SttSntV^. 13 (a) Ttt, XhD-JfilA^ 
f.HtfXhn-i7fifiB*m miX-f y^«2 5\Z 

&»SB{fl[fi*T**, ^2X^-y^SB2 6«C«t*K**«m 
b0i5«BT»5. -^W^m. 113 (a) iZ^Jio 
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[0057] s-r. imws/? 1 ©*^. mi 

)l«*fi*l OCSftl/TEAF l^»4t*. £©£;>J 
F l©*££&0^g±?-f 5>y«. ^7>KtfT/{C 
isW-*/\>-?ff L±Wfc«taifJIS*lcifii6l-r*«i:5fc 

lX-f -y^a52 5 l:S»UTSAF2*«lllt5. ^05 

T\ ^27i75 : aI-^12^27^7? 1 S2 6f:3 10 
aSbTR*F3A«llDtoofc». £#/&<M<i>U ffft#£3Si 

RfjF 3©5S£;$"f 5>i/, R^OtOS^f 

te©ffi#«, $^ >f try yf^tt* 0-7/^;/ htv 

[0 0 5 8] ZlO.fcSfcRjeiCfcO. tt*IS T©,£5 

[0 0 5 9] Wim?-y^<Dt§f!l3.> 11*1 0 

»?-*©T. ff H?J3W^M-«. H 1 ©iEfiSB 1 a £58* 
fifiSffl^yl 3©&ffilfrgBl 3 a £ ttWWKiffUtt 
ltfi:0, IIfrl0AS#M7fS2 5, 2 6 £ff JE 

fi£oT, IWIH (b) . (c) i:St±3Sfi 

-rfcfc*. ff**«fc«fc^T*>£fc.5 

**. -«fcff»0J«fcKae«-*#3B£U fOiSl/ 30 

[0060] *mm<DMm\z&ntf. w,mmn<¥w>\ 

0 A 1 (DM 1 \Ztt-tZttfam lOAlaf, Jfjfittl 
(C:fc^Tt$l©_t® tV&W-ftlZiS.mZ 

*, » 2 n***^ ioA2©ti ic»-r*3t*i«iffl 1 o 

A 2 a*««*ttffl»C*S^T«l©J:jii (ttMttffliS) £ 
BS^fTtCjfiSS-frAccOT. ff*fc«fc*««f*:i 0©lel» 

ff gic*si/vc« i to^zmmv-zzmmfc 1 o * «r 40 

[0 0 6 1] -rfcte*. 

^©j^fcjgisgBi oa*— «^spaiBtufc»^icjt 

U S1*«I52 0 a©±SSffi«»$HS«t0fi<»3£f * 
(H<H ' ) . ««2±ffl*>5 

0Aoi»SB«±ai5*-c©K(ih}a» #ff«R#tc 

*/Jn (hO) TfffP#!C«* (hi) CinS 

Ht*0@l 0»c*-r»«SKtfcU/hS^ (hO<h 

0* . h Kh 1 ' ) . fct. «««Kfc*5tt*±T 
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z. ttf®%izuz>. 
[0062] mtt$m*-?n\x. fe«*t>oo«js6«'> 

©^ ? ii.mmz&n\s.. >jns hhstj; o v>«ttit 
«*«»6n*c:tKfe*. &-tf&<s, si(*io©^© 
io^figtcT-Sdi-r. i o <DmW)&w, im> 

[0 0 6 3] ffffcK7ffi«Ttt, Sift 1 0 ©« 

*®s8:SB lOBog ftifiiMf tfflBMffi UaiOTO 

[0 0 6 4] i=fc. mi, m2X'T^5 L gK2 5, 2 60 

Sfc, IKI&gBl a ^ttKUSBl 3 
[0 0 6 5] Xl*-y5PgB2 5, 2 6 Kff&fMfrBI 

aj»«itgtffiis*^±©*i^*#-e-itfe-r «t o \z vtc 
©t, «ns*«inf*T»*/fttTft<, jW8fcff*K*© 

fflt*!FSBi6#T©Katl 

n»f^ttff«i»sBie»T*ffl-r*o*wsbvi. 

=fc OffHi^Sgjfi^^UfcS^^ffgtSSMtc^^^^S 

ff«s*©mi*ta[«ittt-6. l^u 

©IlTlt X-f-^5 1 gP2 5, 2 6ICJ;SS^*®^(C 

Kjrrs^tTUy h^-7^*^-t?ff«s^©pfi*$ 

< , ff«il)f^^tiJ©fcJ6tcffliS^©|SiT'«^-r^S 
**t)*«bTff«R**a9:€T€r. ff^ib^tbi'J: 

[0 0 6 6] f«C*5. **lfiCDJK»T«, X-r-y5^gl52 
5, 2 6®S^iKlftl 0©gtl;J:5«ft*^© 

wiwffi mm^m tfimmi-TwmmTmmzuy 

h*7«<Pofftt««*^i;$-a:*«k'5t:bfc*<. Kft 
*4 0*#ff*ffi«fc#BaS#*^gl!i:L/Ttt. 

^■r^#ttigtB^©s*, Riftioosiwsfc 

[0 0 6 7] *HSE©^.T-tt. X-f-y5 L g|52 

5. 2 6$^yf yfiLTMUfc**, CtliCPI 

s=b©-c^<. nmK+i&m.^&tmznm.nft*)ik 
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[0 0 6 8] &*5, *5feJISO»»T»4. 1 0 jWK 

*t* i o )»m i ©«»T*cEf 

SSSSSffl*^ 1 3 lcft*.T, »«# 10AH1 0 §1 
K^ffMS^SBl 0 A2C9±IB«<t 1 

jjfa\z&^Tmi<DTm\zffi¥'n\zmm-?z>£mz> m 10 

ljW*»SjMaitfc*-S£S, SlSMtSfl OA© 
±®#« 1 ©g^fafC&t^Tl 1 ©TEfCB&TOiCjfi 

[oo69] m2 e>nm<D&m) ktk, &%w<di% 

[0070] 04, 0 5H ;£fgBJl©|g2©3i;5£©Jg<i 
i=ffi-&MB1l<Dff«MKWiifH-7ft«. H4tt#jiNHK 
S (»Bt*»Bl. II#4 Otf|ilft0lttttBlC&« 
#H) ftSU H 5 ttjf*aff8i»7«* (15 1, H 
S^4 0*i|alSii*5Tfiefca&-5«iS8) Sr^T. £*!?>© 20 
HTftt, ±^r-^^»*#<ftt#»StlTV»*. -ft*. 

t, *m&mw<Dmmmm (H40&&) sura, si* 
[0071] *¥S$}£f£ ^n^y-y-iffli 

5 1 (915 1W»«1«5 1 B) t. SS«#:£j#«B# 
7 0t, K3£«r«*T7 OC«toT0»Sftfc3£Kp$tUe 
5 1 CJ:oTKi!i$nT|HlWrr*'>— V— S©»»#4 
0 

[0 0 7 2] W5 2_k!C«l:7I/-A6 0#<IMt&tl 30 

ft. tt^NHVS 3£M:£j&£>6 (6»ffl^lf>5 6 
W, JMW3Wli>5 6 B) a*fr&5 1 (C^fjfSL-T^lg 

snxv^. fr»5 iw. 5 iBi;(«n-?n^5 

lWa, 5 lBa*W^ntH5. M?t5 lWa, 
5 lBatt^ftlfe, T^fClSj^oTSSgbTl^S. fr 
It 5 1 »«&ge##^©iffl.*tttt W7I/-A6 0^ 
©J&DttW PSfctt. ^tf>6^*7t5 1 Wa, 5 
lBa^IIL, dtXiCiO. frl 5 1 ©iMUt*[SlS 

r/^#*ip]coi5e^sij$n^«t*!'. frisi^st 40 

[0 0 7 3] frit 5 1 ©»S8«±ffifctt. SMS^U^ 

fii«8*i?4 1 tSftUT»l#4 0 £KM?«Bn 
«5 1 <kS«fle4 0 t«KHc*5^T. > 50 
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[0074] ©7 u-a 6 o ommzit, nmxh^n 

5 4 (£lffl}f«7. h y/t 5 4 W. HlfflfllT. h 
5 4 B) 1H H 5 5 (S©ffl^-^-f b* 5 5 5 

W, H5 5 5B) 7&*fr®5 lftKRltS 

ftTH*. «|XhyA5 4tti5 1 <taSLTi5 1 

©#»££* ia»>*S7&g (0 5) 

-fh'5 5(l 15 1 ©EI»WfK*W-aliM^^O« 

[0 0 7 5] »7I/- A 6 OiJC&ttStf'lX 
4 . H5 5 ©«#T*t>T*£#BB 5 3 ©flfefr 

tCtt. X'fy5 1 SS7««Rft6n. KX-T-y^S«7lC 
tefr!5 1 fttCSg 1 ©»X-f y5=-5 sarow-sftT^ 

s. mi ©stx-r v*F5 8«st5 1 Kj^Twrsft. 

[0 0 7 6] K*fl3a*«*f 7 Ott, ««5 2±£4SW 

©jfidfTttBISS 2tCH^$tlTV^o £JW#7 0©M 
gflictt. #MI#fflXh7^2 l*«fr!5 i*fcKW& 

its i ommiz&zmmmt&tiLW. (H4) . -ffcfr-s 

*fflXhy/U2l«tt^L, Sit5«i#4 0ffl 
S«8B4 4£ii«LTffll;:f#'31t»#4 0 ©[hISi^T 
<£S (0 5) **«-r4t*lC. ig««^$*fc-To 
[0 0 7 7] 3EJ*«#7 OKttSfcK:. X-f7fS«7 

7 0 tr^#JtS. ^^^IfCttJSLTigtt?,*!, ^7 4 

7 3±l:lJl2©iX^7f7 5*«frR*#:4 Offfc« 
ttSftT^-5. ^2©iX-fyf 7511 Si*40l: 
«kt3T}fT^n, ±ilTi5 1 ©(WHfjf^SWttWtC 

0. ^l©jtX<->^5 8ROCm2©lX-f-y^7 5© 
f lOftX-fyf 5 8Rl>*gS2©StX'r^5 1 7 5©WT 

nfr-wz£%&mmmzm-3\,*Tm : gmw*?To&? 

[0 0 7 8] J«f«#7 0ttifc. Cin(CH^;$tl^.|5I 

i)baaB3 2*#-r s. iHiDittgps 2ttf£irr-5st*#4 

0©tt§lj"g|54 5 (lelift^'W ti^LTlift4 0$: 

[0079] *iggiTH, ^t39n±msAmmtfi 
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®±@4 7 a (ft{g*¥SB) rttafcas^ffiUfc*?). w 
®^7ffi8T«Slgf54 6©|flSB±®4 6 d (SK7k¥ 

&&TffigK:;i3ttS®SB4 6©±ffi4 6 d<DtiLWtfWtb 
M<tiZ>. fct, #8^C9iiS£ (gB»±T^r&]©J? 
*) «^<tbTHt|g|5±ffi4 6 d©*^fir«*^*bT^: 

[0 0 8 0] H6(l Rl#:4 0©IlSSwt«IIBT 

[0 0 8 1] W#4 Ott, tt£Jtt*MMtt£ft«£:a£> 10 

-Y b BUW (M) £KK«# a<WffiT»lSS 

4 oic«. xn««D^;««~r«Msitfl(4 SiOtnrMisc 

[0 0 8 2] SI#4 0H IttSttSM 5 C5E 20 

ZfiZ>mJjmW>&4 OA (MSB) t, iS(t«4 5»6ft 
#CSEtf««#JI!W!«4 0B (KflS) £*»&*M6;£n 

-So s»^4ot«, wmm\zm%t£m&ti&&z>ittb 

(DMrnkt. IT, M*BEK»4 0AOBBW4 6RDf«*ii 
agg&4 0 B<Z>£tf 4 7 Ktt«f 2M*©ft«D#W-aB4 6 
e. 4 7 e*»*«**l»jJSnTl>5. in^MOft 
ttg|S4 6e, 4 7etCtt, ^MS^7D > h^x-f h 
F RWRtfA*;/ ?')i / f h B UWa<#P$E«$*lTV> 

-So 

[0 0 8 3] S-^x-f hFRW. BUWC5KSft:4 0^ 30 
©3ia*#tttt. «S#4 0£&gytC<fcoTfiJcjrr-5^ 
^aSfttLTOC/i^hFRW, BUWKjfcfrSSMB 

cdt^ h-y— hoiwiPtfie^tCctoT^^x-r h f rw. 

3M. H^tCioTtt. SM4 0tfi-f KFR 
W, BUWi^giJ^tCJgfiScU S'x-fhFRW. BUW 

Wti4 6e, 4 7 e©rt«fcffi#&#$-&TH*#:4 
0 J: 3 fC LT fc «fc 

[0 0 8 4] ^i-fhFRW, BUWttISg|$4 6. Jl 40 
«4 7K*n*ftrt&3n*JBTEfiSn-S©T. gfigB 
4 6. B8B4 7 ©i^fcgSWr* ±T^(S] 
CO X ^- X OEEii^lUjilS tlT V» -5 „ 

[0 0 8 5] ^i-ff-FRW, BUWtt. ^MtgRCD^ 

B$cDlg;ttt, ^tttc^^TftW^y^R^W^ 



[0 0 8 6] ^i^fFFRW, BUWCD^OttttfCj; 
9, 9i#4 0tt^fnt., flfl#IEIMB4 0A©3r*t» 
:£ffiR«4 0B«i:B<bfi<KJ£SftT^«. fot, # 
J¥^SgRWSt«J«8t«Sl5 1 coffins 5 9 
«U ms 1 £»tt#4 0 fc*3. 

»fc4 0*^5 1 <DmW}®5 9 frSMWr 
•5, 

[0 0 8 7] Stfiiil^y4 lttJEKaU OAtClS 
ttStiTHS. »#4fcBHSE*5>4 ltt. ft®tt©sgS5 
4 1a, A^l/>^fflCDA^^ (H^-B-T) £*-t-5H8 
SSU4 1 b, R»*S>» (B^it-T) *=rr*ttl»4 1 
c«l-#i&oTllltSn, 4 0CD&3JIC 

x.ztimmz'i >n— h^(c«j;0H»#:4 oiciRott 

WSns. «*ttBWK*i>4 ltt, gfflU 1 a7»tj£5 
1 CO^«;gB5 9 <hla«LTJ¥ltfcJ;*ffi»j#£St»#4 

otceau cnK«koTR«<M o*«ia*rrs. f8« 

tt«NSE*S?4 1 tt»»#4 0CDfi£^B#IC«t>-F2rtc2? 

H*. cmtCioT, Ilft4 0C0|eIiljfii:^2CD|t7. 

-f-S>£<hd<T;*3. 
[0 0 8 8] 89^ffi^gB4 0 AC0ffigB4 6C0TB4 6 a 

^■(o]CO*X^-XSrBoT^S, TB4 6ali #Jfj& 
«!8»c4sViTi»**««5 i±@l:*tLT^§»i: 
R^SnT&D (H4) . fiStfSO^#*oTfcTI 
4 6 a©«J****5 l±Hfc*#LTffli;S«lcK:ttJ&:S& 
^•fcpfcl&oT^-g). T®4 6 aJ;i9^COTa^a54 
6 btt«*m»< (C^Ui^lc^LT^S. ±f2»«fc 
5!CT®4 6 attWt:ll*«l*Tr*5i5«. T®l*^4 
6 b&Z.<D£v\zm&lsT^Z>Z\tT\ TSM4 6 b 
£815 l±B£co^F#^U»c<Vi«k'5lc^oTU-5. 

[0 0 8 9] /c£*5. m i (omffiommz&wzm 1 si» 

1 0 A 1 CD$£ 1 [C*fT-5*H"I® 1 0 A 1 a £111$! 
tC, IB^4 6 COT® 4 6 a*t#W«lttJ»C*S«r>T«5 1 

[0 0 9 0] m&4 6COHfI^±B4 6 dtt. B&¥S«tC 

{C. ff»^fTS{CfcV^Ttt}fli^7fiiStC*Dtt-5)^g|54 
6CO±S4 6 dC0ffigdig&^l^6» dCOi^tdlSS 

[0 0 9 1] «*i£K»4 0 BcoTStCtt, Ti^iX 
-^4 2AW^n, 7^fal-^4 2lt Sl#4 

o <D®mzm*&&to*t 7 o co^x-f 7^7 5 ^^T-r 

*. ^M^HI54 0 BCD'#3Sg|5Tg|5iCtt. lgS4 4*s 
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[0 0 9 2] S8&4 7©±B4 7 a«B&¥B«tC^$ 
tl. $Wm®M (13 4) T**««fiC*#LTBft*3ptt 

[0 0 9 3] $£>tC. ffH^7&@-ete, Ki#4 0O 
MSB 4 7 ^ffifHI^j7 4 1 «fc 0 *>T#KH£«T« 10 
©T\ IT^O^^-X^t^MLTX^-X^ 

< £ fe-W^fSiffiBmi^S? 4 1 J; K) T^dftfi 

[0 0 9 4] 3?fc, S»»4 4 0TH4 4aHIW*6 
<^3<hB&ltiSi#£LT^£#, £©S$8B4 4 0TI4 
4 a tejf »^TftS (05) T*HSg®lC^LTBS* 

S&8B4 4CDTM4 4 a*<fkt>fi<fi:«-r*^&, :© 

«fc 5 ±T*f6]©X^-XcD«5*<J(t'0 20 

[0 0 9 5] *sfelfi©»l6K«J:n«, flMe^fTSfcfcH 
X, ftS#4 0©ffi&4 6©fi9gB±S4 6 djWKM#:4 

4 6©fia$±®4 6 d39«*««SiltK*#UTIft*¥«« 
KliS!:£Lfc©T. ±T#ft©X^— X©J£ija 

ffitt(=ttirr«3ttffi4 4CDTB4 4a«. SigtelCfi 
«r*#W*Tffi«T*K«K:»bTII*¥«»i&* 30 
i^CRSbfc© - ?. ±T*ft©X^— X©JE&£— a 

«Kfiic-KST«.SgB4 7©_t®4 7 a «jfNIPIttttB 

ICioTfc. J1SK4 7ia^lC43tt^)X-^— X©j£i&©ig 
ftHCflr-^LTU-S. J^T. J:T:£ft©*X^-X'ffc£ 

iM^#5Ci:^T't^ ( «*#4 0©l2ih©a 

mmzr^^-cm i ©*jfi<o»j8tra«©ss**ffra 40 

[0 0 9 6] ^i^hFRW, BUWB, HfgB 

4 6, jigB4 7 tc-^n-etii*i'S,$n-5^TSB§$ti, n 

g&4 6©ffi3LLB4 6 d«±J, J1SB4 7©_kM4 7 a 

<^©T. S^i-f hFRW, BUW©#&&<±T:£[n]© 
X^-X&StSfe^. ctoT, Jtfi#:4 0©fffigK±ffi 
4 6 d^±®4 7 a^£±82©«fc?tc»&*¥K:l9:£L*: 

4 0 g#:©B£ff©I*T±T#fi©*X^-Xfl;£2i&l£ 50 
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mzWZZ.t&T£Z>. 
[0 0 9 7] JWBKTffiBTtt. SttFBSRSIU 

0BO-«T*4S»4 7d»**ffi«W«E*-^4 1 J: 0 
fcT/jlCfilTSOT. iT^faWX^-X^^ltCS 

[0 0 9 8] ±T#ft©X^-X STMT'S Ac* 

fe$fc««iS{4{C'K®T'5Kft^4 0 ©g|5fi:^*«Mlc 

RS*Mo©BassaKci8sn&ir». ±e»j£tt. ^ss 

[0 0 9 9] *3*Ut©»IBfc:43^TK«#4 0© 

iWg|Lh®4 6 d<s©«t5a:«W/«fifiC©85ffiSIR* s F 
CaglfeCi:^. C/i-f hFRW, BUW£Kg|$4 

6 . mm 4 7 Ki*sfi«ufcjGttt. is i ©*j£©^«.tc 
*sw-3»fi#i otfcjgfflLTfc«kii. cntcio, ± 

[0 10 0] (Ig 3 ©S«£©#li.) (UriC. *&m<D3S 

3 <D$£ffiC>Mm&fSiWT2>, 

[0 10 1] *^3©*Jfi©JgSI(w»S«SSSM©*fiK 
tt. 2 o*IS©f 0 , 0 4-0 

6l-^T»9T»S. Ac/fU #3B 3 ©*«©JB8T 

^2®^7f7 5 (m2lhMKtl%^m) ©S 

[0102] *iofi©^jB-ctt. &s i swii-rst, 
^^©T^^iX-^tcioxjfTsti. tncm 

Tfg2©HX-|*-.y^7 5^111*4 0 <D7 P^^X.-? 

4 2tCJ:oTjfT$tX^<t^{C. &itXT--;/5P5 8, 7 

[0 10 3] i7tt. il©»^yf5 8Rtf»2© 
SiX-f 5 0HS*StSrIiT*S s isiia (a) 
BglffliX^7f5 8$SL, 1510 (b) Hfg2©& 
X-f7f 7 5^t, f 1, S2ffliX<7f5 8, 7 

M^f ^©2 ^i^y^l/X/t^XX-f v^-ZS) 

[0 10 4] |5]0 (a) (C^-Tct^tC. IlBl^-f? 
5 1 5 8 «nJifttg^ 5 8 a 1 . 5 8 a 2 \Zftfa 
-TSBJfcSSjiS 5 8 b 1 , 58b2 flf 1 CiX 

-f7f5 8H «SBSB5 8g*^X*-ha85 8 c*»± 

Z>o -e©±fflgB5 8 d«l»5 1 iCi^lfJE^^Stt^. 
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±SS«5 8d*«#EE*n*t. X*-h«5 8 c*«9Mt 
(Jffi®) l/T, aJKi&j&5 8 a 1 . 5 8 a 2 

M5 8bi, 5 8b 2t#mmL. mmmmmmz 

tlZo fc*5. ±82JSJBS^{COV^T«. 1217 (b) T« 
[0 10 5] »2©ftMyf7 5 fclg 1 <D^X< y 

5 8t«*«»cra*K:*ricsn*. -ra:t>ftraBi (b) 

tC^-T J: 3 fg 2 <7>g|X-f 7 5 tt?TftttjjSi 7 5a 
1, 7 5 a 2Stf Ctl&l:Wl^It5StM7 5 b 1 . 
7 5 b 2&mZ-2>. m2<Z>mx-i 5(2. *SgP7 10 

5gi>6X*-h»7 5ciJ»±*i:gi;. WRfzMWl' 
fc#ffittta»*«»fi6SnTV»*. ^CD±iffiBC7 5 d«K 
ffi»g|5i: lTMi#4 0 fflTi'fal-? 4 2 Ci^ff 
±SiSgB7 5 d^ISftit, X#-h 
SB 7 5c«« (&B) l/T, Wttttj%7 5 a 1 . 
75a2iBt»jS7Sbl. 7 5 b 2 t^SiL, if 

[0 10 6] X#-hg&7 5 c©^|f«. SSSB7 5 g 
fi«ICT«7 5c3TlDJ<. «t»IBiaS7 5 c 2S«T. 
±^g|5 7 5 d Cjfi^-tgB 7 5 c 1 \Z^ < iCOtlT^< & 20 

S'^tbOOML, SflOfc^U & 
*5. !20iX-T7f 7 50f#tLTtt. uCtXf 
U ->X «t 0 J: < » 6 n* J: 5 3 *i* 

t&fC. ^ifiWtCfe. i2ffl»X-f79 1 7 5(D^r«*flll 
©iXl'-vfS 8<t0t>^JBf^fflB:D^b7.7 il J->X^* 

1*3 *«. Kiazmxf 8«fc9fcSg2<zH»X'f 30 
7 5C0^^iftl/iC0fe. ^©10T&£<, 
[0 10 7] <fct> H^WlCtt, 07 (b) t^-TJ:5 
(C. 5TI1 8SSg|5 7 5 g^SX h 

U-h{C««Sit{CX*-hgP7 5c#£-5±ri*0. T 
SB 7 5 c 3R^^gf5 7 5 c 2 T12. SJSit«W»C±* 

. *Kgf7 5 c 2 I£jM83*1<S -kg|5 7 5 c 

0»t**Bit5) . fLT, ^fcSpBa^ffc^AJ: 40 
D*<kfc*«fc'3fc:t«£, X#-hgB7 5 CCD 

«iM8EWiii*tt3&«i»J : 5 E tt*S-r*«t5K:»fig-rs. d 

^*>, nymm$\z\twrmxi!m£. o fes^^s 

<. t7f'J->X!!i^4t5J:ofti{Si:^;5. 
[0 10 8] X#- hgS7 5 c Kfct^T. 7K¥Uf 

Z>M{iLtt£Z>» 50 



[0 10 9] @8H iX-fyfCXhP-^tS^ 

mm) i©M«&*TBrc**. mta-vu, xfd- 

-5. (a) «JBlO«X-f y^5 8*ffTUfc*^ 
ICfcttSS^TKU |SI0 (b) «^2©SiX<->^7 

[0 110] WEEfciSSatt. ±£LTX2j-hgB5 
8 c. 7 5 c ©J&jatCJcoT^U-S. 0 7 ICtkTbI»J^ 
jS58al. 58a2. 75al. 75a2 W&igttiSB 
5 8e. 58 f. 7 5e. 7 5 f fflffiiaoT^S* 

toife, dn^Kji£,£cD£-Bgm8B5 8 e. 

58 f. 7 5e. 7 5 f <Dmm^%mmmz^m^x± 

ft£LTm%tZ&.X&±Ct<l£Z>£o\ZVTh&\,\ * 
IlOftX-fyf 5 8T'^AH B^ttieP 5 8 e 

atfwmaR5 8 f ©^-rn^-*oaEHR*s*ufflbT 

[0 111] SllO»7-fy?5 8TB, 0 8 (a) tC 
^tcfc^iC. jfEEjfi^. £2»tf»gUh#U t 1TX*- 

^2WiSX-f 5TI1 IHHI (b) iCTK-TJ:? 

IC. ifffifia. R;fcjWBJ:#U t 2TX#-hgB7 5 

[0 112] gl©»X'f7f5 8<fcfB2©«^>f -y^ 
7 5 iCDS^CD^^^-f 3>^<75M«tt. ilOiX-f 
y^5 8©E*««H8 (a) © t 1 ift#KjgLfcBSj£-C' 
JB2®ft>Wy77 5#J¥T£n&a&. ^2 0iX-<7 
^7 50S***Sf6±**t>T^<«fc'56:H«4:&T>T^ 
•5. 

to 1 1 3] 09(2. wmmx.zmmm<D*-x\-u- 
ztwrnsuj mm) £©w«*7*-rBT**. hht 

\zmz. if 7>W7 yv^v &X*l/ttv*Btt<!>9iv> 

[0 114] IHHic^-rffi^SG. SB2(2-^n^*n. 
^f. Eft^S B 1 tetX^D vX^Yil^*©^ 

b « y 7 > h tr t y tc *5 « wttttff a K *5 » * If 

[0 115] *SM©#«J^-v5 1 Tf(2, fliSGWi^ 

{c, &-fmmmM\zM-fe(o¥-mtenm&.jjFFi(>m± 

T^>. Ctl(2»5 l&lXKa*4 0 (^x-fhFRW. 

^J^^^S) o f«C*5. ¥fflfcJ¥*E:*JFFtt. #f»i5 
1 *fe(2MM^4 OCD^-rn^— ^©glttCctO^Di) 
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fifcUXt>J:K 

[0116] #i^t% mzw. i ©isx-r 7?58 tm 5 

1 (CJ;oTffT$n-2)Ci:T, ^ 1 (DlhMfcfjF 
^^f^. ;inttXrt— h»5 8 c©9M4gJ8fc:«fcoT 
1218 (a) ot l«i(K**r*S**«»J*R* 

5iS«»l#4 0O7i'faI-i'4 2l:j;'3TjiPTStl 

*— h«7.5c©#tt*JK»C«t^T*i;. -tOtr— i7R 
tffcf-^&Wjg-fcii* (l/yht7) 0fiS(ii8 10 

(b) © t 2Rtft 3£*f£LT£i;«. 

[0 117] ¥fifti¥lt£77FF©;*:£2, S8£*-f 5 
>ifJtXfiSt&MWti.> y?>WT/\z£HlZ>/\>-?W 

*. SSlG>lllJBK*»FMl©*€r3» PR. 
©lllffi*H73 FM 2 ©*£$. $6£*-r3>ifRtf«£IB 

[0 118] tu5t, ffftlC<fc£flS5 1. »i#4 0 

i5V>X«. X-f y^©»ttttttJ«©#tt£»TU!y h 
*7*f5«©»figiT*(i, ffiifelSB l©<fc5l::. 

lAfc. ^©fcs&. ttffSTWLRStlS«k"5«:5ft^»J¥« 30 

<fc-5JCX#- hgB7 5 c©{*3JP£±8B7 5 c 1 tdVXt;: 
pnTf<f^fl:J:0 > #BE»l$fl#©K77#i¥JEI$«k 

M2lC*fj£-f £&gTii, flj^S B 2ttftiSB 1 \zik 
LffiS!C{S<. t»U5tt«PBtlift<AoT^*. Ctl 
fCJ;0. 0»iK7ffi«a> #Cl/7ht7 
<H«K#ffiT*tt*K:m**#*«ttlc:3V*Xfc^7> 40 

[0119] **te«^jc=fcn^. t&2<Dm,m<Dj&m 

X. fBl©ftX-f 8RtfSg2CD8iX'f ^7 5© 

#FMlRtf|f§2©lij^Jg;*jFM2<£f£»3HiU £*l<=> 

x. ^ 5 > k tf 7 y waff a k * ft * ®md> y ^© nm 
[0 12 0] sfc. i/-^*7«*t. mnmt&nm so 
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RSplC^UTfe^^ > H e^y lC*3tt-5ffilS^lC J; 0 jfi 

^t^^t^T^-So La>t>, ff«s*ot7fu ->x 

tt, ^2CD|8X-1'^5 1 7 5©X#-hgB7 5 c <&±7^tC 

itit-f. 3X bt>±#L&^ 0 
[0 12 1] ioT, «JS&tt«HfcT4;i£fc<. Wit 

tf 7 y IC ifi n g «5 ft if iiiSM & '# -5 d £ tfi-V # * . 
[0 12 2] friJ, ffftlIS^->*4 1 CD|ggB4 1 a 

lit 5 i ©rases 9 tmm/mm^mizmi&isnT^ 

&l<DMffiCDMmtfflm-V$>Z>. SAc. g§l©g£X^-;/ 
f58 Rtffg 2 ©$?X< 7f7 5 TWSttSlfP&tHrafigR 

-5^. ff«&tf^mtCJ:£j^§£»|&LX/fiM©W«iSi 
«*ft5util»T*4j«t> > SS 1 H«T 

[0 12 3] te*J, II. £2©«;*-r 2/^5 8.. 7 5 
tt. 3R**KJifflHC«^T*)«t^b, »M#=4 0flJtC 
RttXt>«fclr>. ff«S*©t^f'J5/Xtt. ±IC 

W7ffl«T^S^»], *^«SO»»TttUy h 
^-7*±i;S-e-**2 0«IX-f 5l:t7f'JyX 

5 lffi©*;W!y^£t>3«XJ¥TSft*J:3l::LX*> 
.fcVi. ^©«^te, «t0il<i¥TStl*«l5 l«JO«X 

[0 12 4] «:*s, SBl, ^2(75^X^-^^5 8, 7 5 

ffl LT fc «t C<h \tm 1 OHlroil t IH^T"$. 
[0 12 5] 

\z&\,*Tm£<D^m&®mi'Z?^mtzmr)m£i&&2 

[0126] ffijjtm2\z&2>mmmmzj:ft& 
$.tz\tm&mz®.m-rz>&mzi:z>x'<—7s<Di£m&m 

fObT, ±T7j(^W^X^-X'ft:S:EI0OO > MmfcCD 
mai<D g LTjB«Jtt» d t^-C 

[0 12 7] fijfcJSStC^-S.aSggMiCintf. «*t± 
T^flSlOX^— XSrS-^^^t^ick^tCbT. ±T73(&IC0 

[0 12 8] SMiJg4C#*gt«S«K«fcntf. ±T* 
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[0 12 9] «*B5IC«*ie«i6«»CJ:ntf. 
[0 13 0] »*flS6K«S«|«8«K«tntf. 

U ?f§2CD£:ft£. VvSYMT JXZ.&V^U — yrty 
h £5?** J: *JWeE#. RtXM#*t«-T 

[0 13 1] W*JS7{c^^l»ffi^«(CJ:n«. #tfi££ 
[0M©ffi*^:IKM 

[0 1 ] i ©iiig©^iitcfi%sitffigs© 

[0 2] BiWiCfiWilX'f •y9 1 ^R^2X'r 

[14] *%^®$2<Z)£gffi®&tg£ffi&tt|ggtt0 
8B#fli£»r®0T<&-5. 
[0 5] ra»MUC*J»t*5K«FaMJ*±^6*fesp® 30 

0T&£. 



[0 6] H»f8tC*W*»«#©|||iSHT»«. 

[0 7] *£H®*3 0*ff®»ttlCfll«tt&£B£ 

*-rwTffi0Tfe^.,, 

[08] H»ii:iW5»^-f yf©7 h □ - ts 
[09] ra»*fc*tt*««*I^RE«ll««rO*-^ h 

[010] mi ©^*©nas^eo«B&«ifig^^-r»i 

®0T&£,> 
[«F*©«W!] 

1 It. la RUSK. 3 m£»Btt, 1 0 
ItStt. 1 0 A MJjmmf® ($ 1 SISSE) , 1 0 
Al ^lMIta. 10 Ala. 10A2a *f 
[6]®. 10A2 Sf§2lt»»*aL 10B «*JE 
m3 (fg2JfflggB) 13a &|g»>gG. 2 0 
tttt. 2 0a SJfSB. 25 ilX^yf* (fi 
*56£¥R, -fe>-y-a) . 2 6 fg2X^-;/5Pg|$ <£ 
-fe>U-a5) . 2 5 A, 2 6A nJ»jgB. 
25B, 2 6B E5£gB, PHIftXM. 32 
Hiatt^. 4 0 lift, 4 0 A flfctr&Kffi (M 
m • 4 0 B &&ijEftffi (ttffi) . 4 1 
glUS*-^. 4 4 HSJggB. 44a T® (Sffi* 
. 4 5 «SJta (Ofl&f'b) . 4 6Hg&. 

4 6a T®. 46b T®?£SB. 4 6 d ffJgB 
±H (*»*¥«) , 4 7 Bffi. 4 7a ±®. 

5 1®, 5 3 «^gB. 5811 ffliX^f y 
5 1 (ft 1 lhf»R1]ft±^m) . 5 9 BMffi. 6 0 

871/-A, 7 0 SJ*»». 7 5 fg2©|£X 
< m2\kMKt>ft±^f2d . FRW 7P>h 
^i-fh . BUW Ay^i-f h 
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